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$f_{i}= \sum_{k-4}^{n}f_{ik}$ , $i=1,2,\ldots,n$ (1a)
$\tilde{f_{i}}=\sum_{k=0}^{n}f_{ki}$ , $i=1,2,\ldots,n$ (1b)


































CL $= \sum_{i=1}^{n}p_{i}^{\sim}/\sum_{k=1}^{n}\tilde{f}_{k}\uparrow(n_{ii}-1y_{n_{ii}})$ (10)





























$f_{i_{\dot{j}}}=f_{ij}(x_{1},\ldots,x_{n};p_{1},\ldots p_{m})$ , $i=0,1,\ldots,n,$ $j=1,\ldots,n$ (15)
$x_{i},i=1,\ldots,n$
( )




$d_{X_{i}}/dt=f_{i}-\tilde{f_{i}}$ , $i=1,\ldots,n$ (17a)









$a_{ij}=\partial(f_{i}-\tilde{f_{i}})/\partial x_{j}$ , $i,i+1,\ldots,n$ (18)
Q sensitivity matrix $S$ $S_{\text{ }}$






$d \xi_{i}/dt=\sum_{i=1}^{n}a_{ij}\xi_{j}$ , $i=1,\ldots,n$ (22)
$0$ $\Delta z_{i}$ (22)
$\Delta z_{f}$ (t $=0$ )
$\Delta z$ $t=- k$ $\Delta z$




















$(\partial x[a_{z_{1}})_{x_{2}}=-1/a_{11}$ , $(^{\partial x}t_{\partial z_{2}})_{X1}=-1/a_{22}$







$\sum(a_{12}a_{21}/a_{11}a_{22})^{k}$ $(-1/a_{11}) \Delta_{Z_{1}}=-\frac{a_{2}}{a_{11}a_{22}-a_{12}a_{21}}\Delta z_{1}$ (28)
$k=0$
$( \frac{\partial x_{j}}{\partial_{Z_{j}}})_{X1,\ldots,\mathcal{K}j- 1Xj+\iota,\ldots\kappa_{n}}r=^{-1/}a_{jj}$ , $j=1,\ldots,n$ (29)
$( \frac{\partial x_{i}}{\partial x_{j}})_{x_{1},\ldots,x_{\succ 1},x_{i1},.x_{j-1}x_{i+1},x_{\hslash};z_{i}}=^{-a_{ij}/}a_{ii}$ , $i,i=1,\ldots,n$ (30)
$\sim\cdot 1c-$
$x_{t?}^{r_{f}\backslash }$
$D=(\begin{array}{lll}-a_{ll} 0 00 -az 0\vdots \vdots \vdots 0 0 -a_{nn}\end{array})$ (31)











$\underline{\tau_{arrow t\dot{;}^{\text{ }}}^{\mu\backslash }\backslash }$
.
$\frac{\partial x_{k}}{\partial p}=(s_{ki}-s_{kj})\frac{\partial f_{ij}}{\partial p}$ (34)
donor dependent
donor dependent donor





$- \sum^{:}a_{jn}na_{2n}^{1n}a.\ovalbox{\tt\small REJECT}$ (36)
community matrix $A$ -A M-matrix M-matrix








$dx_{m}=(s_{mi}-s_{mj})(\partial f_{ij}/\partial p)dp$ (38)
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